Hadley's Octant by ,
HADLEY’S OCTANT (A. D. 1731).
On the occasion of the second centenary of the invention of reflecting 
instruments and in accordance with the usual custom of reproducing in the 
Hydrographic Review documents of particular interest connected with the 
history of nautical and hydrographic science, the communication made by 
John Hadley to the Royal Society of London on 13th May, 1731, is repro­
duced hereafter in facsimile. This communication was published in N° 420 of 
the Philosophical Transactions.
It appears that the oldest document in which allusion is made to the 
principle of reflection by plane mirrors, as applied to the measurement of 
angles, is the History of the Royal Society of London by B irc h . In this book, 
under the date of 22nd August, 1666, it is stated “ Mr. H o o k  mentionned a new 
astronomical instrument for making observations of distances by reflection”. In 
another place it may be read that on the 29th August of the same year, 
H o o k  spoke of this instrument again, it being then under construction, to the 
members of the Society. They invited him to submit it as soon as possible 
and this was done on 12th September of that year.
The instrument submitted by H o o k  differed in important details from the 
modern sextant; it was provided with but one mirror and thus was a single 
reflecting instrument. This was the fundamental defect which made it impos­
sible for H o o k ’s invention to be a success.
However, the idea of using reflection from a plane mirror for the measu­
rement of angles was not forgotten and, in spite of H o o k ’s want of success 
the principle was taken up b y  others who sought to correct the disadvantages 
of the instrument as first invented.
H a r r is o n , who was the author of the work entitled “ Idea longitudinis”, 
informs us that S t r e e t e  had invented an instrument for observing angles by 
reflection, but he adds that he had not succeeded, in bringing it to the desired 
perfection. Right up to the 6th May, 1731, the general public was unaware 
that the goal had been reached, for Dr. H a llE Y , seaman, astronomer and 
physicist of note, reported on that date to the Royal Society an investigation 
on the subject of the variation in the movements of the moon and, when 
citing the advantages which would accrue from the establishment of an 
accurate theory of these movements which alone could provide a practical 
method of obtaining longitude at sea, he lamented the lack 01 an instrument 
by means oi which the angular distances between the moon and other hea­
venly bodies could be measured, and he suggested, as the only possible obser­
vation which could be made on board ship, that 01 the occultations of stars 
behind the lunar disc. The requirements of Dr. H a l l e y  were satisfied at the 
next meeting of the Society, for it was then that H a d le y ,  who had been 
present at the meeting of the 6th May, 1731, and he was probably stimulated 
by H a l l e y ’s communication, submitted to his colleagues on 13th May, the
results of his research relative to the measurement of angles at sea ; he read 
a description of the instrument (octant) which he had invented during the 
summer of 1730.
The information given above is extracted from the work entitled : “ Gli ’strumenti 
a riflessione per misurare angoli” by G. B. M a gn a gh i (Pubi. Hoepli, 1875).
Thanks are due to the Italian Hydrographic Office for the photographic 
reproduction of the pages which are included herein (photostats) from the copy 
of the Philosophical Transactions now in the Library of the Istituto Idrogra­
fico della R. Marina at Genoa.
L. T.
■» « H i ! H i f , | S . f 5  i t S j  <Jc  w w B ',-’-1 i.S w '■a jti Bsratui<o cj_cj2<i-i;>-loT3n3 "  ^ -S c ^ ° **
s  - S S  S .S - S S - S ^ o - 3  g!*5 ^  -g « - . § £  g S . c  E <
. 5  g l ’S i l - 2  ! L n 2 j t 5 - -  “  -  c <  o “ S  ■■•¿a  Z s , ^
•S t S ' g - s S . ‘*?“ ? s * : i - i ' s ^  > s S o < : s « 4i" S 2 “ 1 § . - s& ^ " l & K « S , a - s ' J 8 a  2 - a = b . " a - § s * S 2 J B . s « s a
! • §  ! ^ s 's ^ s - £ § sJ - s  
^ 5 * 1  8 * 8  a * ^ " t 2 2 ^ 2 5 < o 5 ‘S ' §
*  a S . s 'g  » S -i-a -s C : ^  0 “ i s  « - *  8C O  * » £ 3 «  . £  c  I  o S | 2 ^ - g S j a  g . s 6  § S |  -
fljC^ .S o cu In' <U C3_  ^ 52 •'- ¿n Cjy & "So G o'r2.2,0 o -  g>| i  gen SO
• l°&  rv
■2 B >r 
■s vj$r 52
§  &T ®
* ..S '
'Ji CO•*^  -a
a




V w  «
P> J i  . J„  M &5 w
f i l e s ' *
3 2 c i ib. •£ •— *acs o e: ca03 „M o  y “•G<u )=K*5 °o o
* t-t w> o a 1 
£i _2d -  *5 .2
>, o ,3 4-1
1 «: 3* >~> <T3IDS « 3  c
n o
O rs s ' l s r - a s  s - e s s
“ “  r s B - s ^ i
b s g - i a ^ 'S  c -  s p a s s ' - « s & 2 . t s
I *©Qj £2
i l
*T3 <U •T3 C
<£ ~
“ ” S 3 » e  
h= °<S “ •££
|  g £  °  °  j i  
H ’l s  i s :•• > S  CO w
I  1 1 & 2 -
cv.-r:„.£i!“S x: m  ^in ±i o '-s 'ii .a  2\ j t5; ~ s ^ ?  C £ o cctiD  P. o . ¡=3 E.w c i  <U.<uv£S 2^ C1-. 4-13CO <iS
«ja'S 'M 'g 2hs O 2«-i
m 3 •'S s«,^ 3 S * -0£i >^ s* .»>J2 £ <U C .£ <Utn *=* *7“! *—* -1 ca -i-j _~<2 ,3 ^ 0 ^ ---*-¡1- LU s
| : e  r  D-PC.X» y  JO ^  O
0.0 c |  t o s =  s 'S 'S  S ¡ S S
o c ca<u o c «rj O
-oco




Ui • ^ *-U W w .ca •'a Cu<H
« a ’o. . °  u  o 5 <U O 
c a -2 •£ c
^ c c  -•n"’So’T3 ^  *_ y k. <u PH *-•
-§.S*8jS-J gO. • oqs’5  C»<3
^  r* (US -  '-u‘_ Q C £! r;w5 o £ ~ ^  ^  _  -2 ^  -  o*-’ -  ^ C3 rj Cm r. jr;
g . E s S t S ^ ^ S ' u S e  
£ ,?• £ '* -3 -3  & “ S-S e <> «  4_l "I-! Q  ”"Z CC 10 C  O^ D- O o .3  .  P <u O H3g w . «  ~ *-* S J3 O y JJ rt
£•'■3 &-I-S n-l sS - iS -S  s 
K iS c S s 's - s .s .s
o 
(n
'ft * I* t • m “I ■n'*? Oç i^.ïï Sf
s rg S ê g '"*-3 ° - 3 €  g.’a l - S  rt-s S Î3 V ° . s  g -  - g  o*s « g-S
§  « Î £  I  g -  I  B J ï ' t ' S ' s t s  ë §  6>1 »  8 s  S  -  :  t M  & S  i  g o
i  S i  a I  ^  «. 2 | i a « 3. !  8 2
«;_o -  O 2 U« „.S«« *£.2 2 .•* £ p a -r e  U >Ai= ^ £
•s » J s =  S l '-S  §••« >,= “ â  -  s  £ S-2 * s s  S voi . S ^ l >
o i l  1 ^ S ' s â a ^ ' s  S °  "  M  « 2i ’ s ~ - s  1  s * *  s^ Mü c i - «  ^.¿qOO  ç2 a  *j £ O g SJ^*P ci!5 :^ w,<l **6 p*^ a*tj 2 - °
■s -UJ: 2 s i  s 1-1 i : i ;  I §< 6,0^;■§ g|5 s's «.-3 V s
° l O i « i § E:'| ^ 'S ; .-a.“ "Q-s-s gjs sr-g 8
. v5 o £ S- ts g\£ 2 g 5 £  ~ 2  o ^ S  S ^ i . S  g .«f S «3 ~  « -s  °*-s i :  3 
o S g-S " • £ * , §  s t - < - _ * S r 3 E f f l » ;  Sis e -«<8-3,5 S s »•« «<J *C «Ü 1- ck~  ^ «1 «  O' (J a , D n-G (U “  u C °  ?, c  = ~  n D H
-  *- § « . S  S - c 8 « P  M  «4 3  ■cS  o  O ± ;  P  ^  f c b ^  g  Q -—  „  «  » 5C <*- C - - S  cs£  „ £ «73 o cr^ O c e  s  o SP-Q 2 , ^  ^  £ Ij a c  „
eo c  <— r« pa *-< /I, QJ _._G t) .. -tiX< . —I C  ^  i:  c3 P-LIj "  Î2 «-" C c3 «V fl^  „  c: £ *z: <■*! -5 'S ^ æ '2  Ü ^ * Jw - i - l 2 Û w 3 , £ ' o 2 ^ ^ cy ^ 8
.G  G C 2 O o  3 C  o  w C  c/i *- 1 ^  ^o n  „ u, ^ Æ c w ^  0 ^  c o w.i-3r; *T1 '“ * <U O -C  Ï Ü  “  <LJ G I- .Ei.lS C L ^ p S - G G  r< n  Ü
s 1  - S  leg 1 < 2  ë ^ H  g o |  J  <  3 Ü -l I ^ s - s - H  tt
«  1  |-e g ^ ^ g ^ H a  v 3  2 _-.t? o 4 1 g S ^  ' ¿ z  s - .§-§
“ a S % * “ X § 2 | - |  g |  2-1*1 - X S  °-.2y j  ï> >^3 <Li C  3  U  O  p  p û  C  f  }  O  <L> 4^ 7.  C p d j C  ^ h  Mj
« , § °  § ï ’S-E-2 -g-'|Æ-S-® =  <S-§ S f a M U -  „ - 5.“  % S ^ m S - S '- .S  
rtBw ¡ > § 1  2 S l S ' Q ' S  S ' 5 i 5 - § ^  < 4  g g-S «-S-S 8 ^ £ - . < 2 ^ p
0)» î , CJ » T3 ^ C JL O CTJ fi i_î ÿ5 O • y .^ 'T Î A C 'S  p  £ - >  q q S H H o  «  g p «rc ^ o û S ' s .2 ^ o c S m S - S S ^ c ^ —■ -  SU-TJÆ 'i-r ,-î g !ü! •"« 3 1/3 ^ 0
0*^5 -"o <U S  ^ *- «5 = 3 y 3 2  c g
CÎZ'S w«j fl fl ^  (d pt :  r_ T : -tî ^  c  c  o  o  J 2 o î i « 2 <^Sljr\ o  -£3 »  *û cei*»-4 co *r~î P C|j P £ 3 cü .ïs ^  ^  +-» o■“ - » * « « •  S , . , ,  S S l i . S . S b S f l e  « , » ?"  s  n c  S ¿ . S > 2 S q O S  P . a  " ?- S S*— O — <L> Tî 3 2 •“  Oï .«  ^u o s a
<u s •
■"■ Z?JC> « S 5i ’0 w  ÔjJS ^u S 'S c   ^ ScÜ 13c  s  2 e i ÜW H‘3 ^  cG t! ^JJ <U c/> eu r* O _C2 S Ss* rS <D -& 04 ^
S,v£-.a w „ o  -S 
- â Z  STS bo t i•£ “ 13 ^ ° -S<3 —■! q W) *3 TJ ^  «  o O î  •Cï 'So-rr; 2 0 ^  a 0 B x> *-“. g _, *»> ^
&  ^ aîp c îa^.'s îss-'S'tj.tt.«TS -g a?:<U ^ _ _ . 13tL' U .. S-J2 ë .iG > 'T3 ^  'C ij  ^«Ü OSrd"°r^ '§-^'c’c w 4J§ °-S 2 ü Ph WD-o p'5< ü o-’e,„ I r S ".«■=û- £ 6'^  u.s .. 2 „...c W«.îfi^ .s  OJ Cü  ^|Z orrs^ ..^3 -G
< n l “ ^ ? L .=
O u ü  ë "c ^  ^  ^  O  °  rt ^  !Zi Ü n . S ^ <
^-oc  uÜ'o^ —. 5 "3- « ^
cl
» 5 » !  5 "  S f  g i = 5  I ; - - ?  -  ”  / . 'S S i i C 's  “  ^  „  b»S
'5 .S £  - ' 3  S ^ k  c-n  <  “  £ O >\3 S “ - S ° ( i ' - '  S " c « g - 2  2 -  E o n  .c c S 'I i  c oHs c S >  o o - o H s v O i ' s c !  o o eX-N <L> ^ O r-> J2 <J-> -G c/5 <U »-. .ts jU f*i G , '."2 -4mi _  "* O c’ O j : ~  -  tS rs «  *S- S  r* *- Si C3 - - 0  . o-X£ *7 u [/' p ii ;>
3  Z  £  OJ OJ C -*
i  S L' c  too *2 fj o
^ £ 5 £ <*. w s  B <U ~ -tj =»w - S < i 5 W 3^ «  •*- v) «  -a •- o _s ^  g ^  „  >^ «4-, *3 2 £ <+«
’S ’SiS e S «  1  8L„ s  p “ J o  g £  E ~
§ g S  § a f « 7 5 ?  §.S,e 8 c § °  S 3^.« " S ' S  Si
o ir j£ 2 g o  ;= .2 e nj ^  ^  Je J=!. p "3 o <« £3 *- J3 ’ *j J34b «O . — . _ Cl-t *-» — • ’-" -w ■ •—I Ch 4-i t-t \J (J  ^Cm rO ^ +rf Cf3 rt O Q H“1 w
O <D *73 tJ JJI~ *° Jb s &CJ *-> “  U <C
>2 .. a . „  2
__, 3 ^ - 0 .
S -o -S e s
r* •* jr  f i  r j  vu k > ^  ■>'“  '*
'*-' h °  °  4 > £ ,U  0 * 3  «  <-> <U <D , E S —• n ^
£ :°  — -  tf -o £ o °  -a «  ~  cd £  .t! j  £ =S
JH 8 ,5*88 «  Si C*CJ is T  ^  *5• S x i S  JS « g S , «  « u ^ . S  h w u - - ,- i >a  ^
r ' S ' g O  g S  g<°<c _ SJrHw a .5 S “  s J  * *X u S ' a o  K S g i c o t i  « o n  e -=: F=i _i: :*LJ w r“ P,_ • •» P3 “  3 J3 ”* R *T3 «¿t o *■* —-> tj 3^ <cms  U f c o i j S “  (. 5j ' ^ -  ¿ U  .s „ i? 'x ^<U-2 ,„ <U X o  UZ >s r, J3 <u ¡¿ = 5 -0  ^ JJ S .. 5  -C > 0. n  -  5
_  _ w — . _  _  <L>O W r ^   ^ Ci *■ G • £- (¡j c/5 r~ n _ ’*-J _ _ci
>g 2  r . S ? i i  . S S 5 £ 3 » s 5 1 f c  ;'c c ^ f S  2 u . i
■o O. “  (jo'c " x i « " c S " ? ^ “ 0  i .111 § “  tl '  ”  “  •• isfcg—; u <n c -, c “  u >— “;  £ «  o ^r-  >- >N^ i ^  ^  .j u —
c  « » n  r  O  =  S  ' o  o  t i “ O r ) 0 - * - ^ ; - a - (* ;  . / )  O  _•> fcfl C  > - ‘ r * , < l ' S
•S 2. g-Ho''3-s § S &S «  « “ -  o - -3  o I §<S S «.3 o - E “ j :  “  g-E o °  _ ^ °  s o S ."•« >  3 2 ‘“ " 5 - S l n " “ <i'2 =g? >s 2 *  ^ «5 ¿i teC.S^£ ra c  £ “  * C - ' - f O n ^ Cu u ^   ^ ?S <S) • —• cu. i2  ^Cd * cn O Si C *
co S5 -• S G ^  v wS p  c >^Q J  ^ — °- co -   ^ t   ^ &02o :: .5 s dj bp <U & a  3^ S 5 «  „  19 « « j U  o (U cy ^  o-'~ c  -  2 ^  V ^ ^ H "Z rt .£ .a c  c  2 2 c °  o --. 5 «  u_ ^  <u n<-• <U »Q •—» sJ S  d  cl D -,^  ^ N  C/5 +-»*-»* » Wq *^ 4 w O-i O w *-* *T3 C/3
h a d le y ’s o c t a n t  57
58 h y d r o g r a p h ic  r e v ie w .
( »57 )
Kind majr be o f  U fe at Sea to take the Diftance o f  
the M oon’s Lim b from the Sun or a Star, in order to 
find the Ship’s Longitude, when the T h eory o f that 
Planet is perfe&ed, I leave to T rials to determine.
T h e  Society have the Satisfa&ion o f knowing that 
T h eory to be already brought to a good Degree o f  
Certainty and Exa&neis, thro’ the confummate Skill 
in Aftronom y, and indefatigable Diligence in obferv- 
ing, o f  a very learned Member ; and have great Rea. 
fon to hope, that this ufeful and difficult Part o f  
Aftronom y w ill in a little time appear to be abfolute- 
ly  compleated b y  the continued Labour and Applica­
tion p f  fome o f  their own Body.
We also asked the Library of the British Admiralty for documents which 
it possessed on the subject of John H a d l e y ’s  invention.
The Admiralty Librarian has kindly sent us the following information 
which will not fail to be of interest to the readers of the Hydrographic 
Review.
JO H N  H A D L E Y  (1670-1744.)
The Adm iralty Library possesses a copy of the now scarce pam phlet: “A description 
of a New Instrument invented by John Hadley, Esq., for taking the Latitude or other 
Altitudes at Sea. With directions for its use” (30 pages, 8vo, with diagram, 9 y2 in x  7 %  in), 
published in London, in 1734, at the price of six pence.
As the result of a search made at the Public Record Office, it is found that on 
the 15th August 1732 the Board of Adm iralty passed the following Minute :—
“Upon reading a letter from Mr. John H a d l e y  relating to an Instrument 
which he hath contrived for taking Angles at S e a : Resolved that directions 
be sent to the Commissioner at Chatham, that when he applys to him, he sends 
his yacht with him, and Mr. Y o u n g , one of the Masters Attendants at that  
Yard, so far below the Buoy of the Nore as shall be judged convenient for 
trying the said Experiment, and then the Master Attendant is to report his 
opinion of the same.”
The observations made on the occasion referred to in the foregoing paragraph are 
set out in the Philosophical Transactions (Abridged : V ol.V II, covering the period 1724-1734; 
published in 1809).
Attention m ay be called to the fact that there are points of difference in the instru­
ment as shown in the diagrams contained in this volume, and in that published with the 
pamphlet of 1732.
In the course of the search at the Public Record Office, no specimen of H a d l e y ’s 
handwriting was met with, his letters having been “weeded” .
An account of H a d l e y  given in the “Dictionary of National Biography” ; also in 
the “Bio graphical Account of John Hadley, Esq., V. P . R. S., the Inventor of the Quadrant, and 
of his Brothers George and Henry ”, contained in the fourth volume of the Nautical Magazine 
(1835). The latter (p. 145) shows Bohun Lodge, his Hertfordshire residence, and mentions 
(p. 142) that “a portrait of him has been preserved : it  is only a sketch in crayons, but 
it is highly characteristic, and exhibits a countenance replete with benignity as well as 
intelligence”.
A n old catalogue of the Library of the R oyal Geographical Society, which is in the 
possession of the Admiralty Library, but which does not show the date of publication  
contains the following entry :—
R ig a u d , Stephen Peter : Miscellaneous Tracts
H a d l e y , John, Biographical Account of, and of his Brothers George and 
Henry. Portrait and Fac-simile.
Among the collection of portraits of bygone mathematicians formed b y  the late 
W. W . R o u s e  B a l l , of Trinity College, Cambridge, is one catalogued as that of John  
H a d l e y . The catalogue is printed in “Modern Instruments of Calculation” (published 
b y Geo. B e l l  &  S o n , in 1914, in connection with the Napier Tercentenary Exhibition). 
The catalogue entry, p. 330, is :—
J. H a d l e y  (of London), 1670-1744. Brought the sextant into general use.
The work of H a d l e y  is referred to in “ The Telescope”, b y  Louis B e l l , Ph. D ‘ 
(McGraw-Hill Book Company, 1922), which includes a plate (p. 25), “The First Reflector« 
John H a d l e y , 1722”.
